INTRODUCTION
Hydraulic models for simulating free-surface flows using three-dimensional (3D) schemes have been increasingly 
THE FT LBM NUMERICAL SCHEME
The LBM treats the fluid through its discrete nature, by analysing the dynamics of the density probability functions,
which represent the probability of finding a particle moving with speed c i , in the spatial location x, at time t. The particle velocities being restricted to a limited number of directions b, the discrete lattice Boltzmann equation reads as follows:
where the right side represents molecular collisions implemented as a single-time, τ, relaxation to local equili- The local equilibrium function is defined by expanding in Taylor series the Maxwell-Boltzmann distribution
where w i are weighting factors, and As the density ratio between water and air is of the order of 10 3 , the dynamics of the gas phase is neglected, it being assumed that air is constantly at atmospheric pressure, and the interface is treated as a moving zero-thickness boundary across which the density field jumps from the light to the dense phase and vice versa. The free surface is tracked throughout the computational domain by means of the liquid mass fraction
in which G, L and I represent, respectively, empty (gas), liquid and interface cells.
The dynamics of the liquid phase, which governs the flow completely, is modelled through a single set of LB equations, by computing the particle distribution functions of liquid and interface cells, while excluding from the computation the gas state. The liquid mass fraction is determined by mass dynamics in space and time
Δm i x, t ð Þ (4)
in which pc characterizes the post-collision state and -i defines the opposite direction with respect to i.
As the gas dynamics is neglected, the distribution functions coming from the gas cells are never accessed and need to be reconstructed. Here, we use the reconstruction scheme proposed by Körner et al. () by setting that the water pressure equals the air pressure at the interface. and the mean error is calculated as follows:
RESULTS AND DISCUSSION
Figure 1(a) shows the error decay with the grid size. 
